Differential T-cell responses and allergen uptake after exposure of dendritic cells to the birch pollen allergens Bet v 1.0101, Bet v 1.0401 and Bet v 1.1001.
The major birch pollen allergen Bet v 1 is present in pollen as a mixture of at least 14 isoforms that share high sequence and structural identities. These isoforms possess either a high or a low IgE-binding capacity which defines them as allergenic or hypoallergenic. Recently, we could demonstrate that only the allergenic isoform Bet v 1.0101 was able to induce an IgE response in birch pollen allergic individuals. The hypoallergenic isoforms Bet v 1.0401 and Bet v 1.1001 were unable to induce IgE synthesis. T-helper cell responses against allergens are characterised by increased levels of Th2 cytokines. Therefore, we examined extent and polarisation of the Th cell response and the kinetics of the allergen uptake after exposure of dendritic cells (DCs) to these isoforms. Monocyte-derived DCs (MDDCs) from birch pollen allergic and non-atopic individuals stimulated with Bet v 1.0101, Bet v 1.0401 or Bet v 1.1001 in combination with the maturation factors TNF-α and IL-1β resulted in a mature DC phenotype as measured by costimulatory molecule up-regulation. Only Bet v 1.0101-stimulated MDDCs from allergic subjects enhanced proliferation of autologous Th cells and the expression of the Th2 cytokines IL-5 and IL-13. Immature MDDCs of allergic individuals internalised equivalent amounts of the allergenic Bet v 1.0101 and the hypoallergenic Bet v 1.0401. In contrast, the uptake of the hypoallergenic Bet v 1.0401 by immature MDDCs of non-atopic individuals was significantly higher. These results provide evidence that DCs discriminate between allergens and highly related hypoallergens. This process may have an impact on the early phase of sensitisation.